development length of the hook is short, a type of failure modes that the column concrete is raked out may occur. In AIJ Standard for Structural Calculation of Reinforced Concrete Structure, the capacity formula of raking-out failure is presented in the case there is no option but to let the anchorage reinforcements short.
In this paper, the former capacity formula is evaluated using the experimental data from 2011 to 2013 including specimens with stepped column. The coefficients in the formula are considered like as follows:
1. A formula based on lever model was proposed for hoop component force to examine correspondence to the current formula.
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(1) It is said that there are three failure modes in regards to 90-degree hook used at the end of beam reinforcements in exterior R/C beam-column joint: side split failure, local compression failure, and raking-out failure. The raking-out failure is the mode that the column concrete seems to be raked out. It occurs when the development length is short, and it is also called as local shear failure. Therefore, in AIJ Standard for Structural Calculation of Reinforced Concrete Structures, it is recommended that the development length should be long enough to avoid such failure, and the capacity formula of raking-out failure is presented in the case that there is no option but to let the anchorage reinforcements short.
In the formula there is an assumption that the tensile force of beam reinforcements is composed of component forces which hoops and concrete bear. The capacity formula shown in Eq. 1 derives from former experimental data on which some values of coefficients are based. There are mainly three points to match the data. One is an effectiveness factor of hoop component force, another is an assumption that concrete component force is associated with concrete tensile strength, and the other is the correction factor 1/sin , in which is strut angle (Fig.2) .
In this paper, the experimental data of 21 specimens from 2011 to 2013 were used to compare with calculated values. Figures 3 to 5 show the shapes of the specimens, and Table 1 shows the variables of them. The specimens from 2011 to 2012 have a straight column member. Then, in 2013, to expand the scope of application of the formula, we conducted the experiments which have different column depth in the same specimen. We call the column "stepped column", which imitates a pile cap to consider the condition of having a large cross-sectional area. Although the order of observation of cracks differed depending on specimens, the fracture mode at the point of maximum strength seemed similar to that in Joh et al. (1994) .
We used two calculation models for component force of hoops and concrete as follows. With respect to hoops, we proposed a lever model shown in Fig.10 (a) . Values on the column side and on the joint side was calculated respectively, then converted into tensile force of beam reinforcements, and finally added together. Only the equation of hoop component was changed to get Eq. 6. As to concrete, an arch model shown in Fig.13 was incorporated. Shear forces on the column side and on the joint side were calculated respectively, then added together. In addition to the change of Eq. 6, concrete component was also changed to get Eq. 10.
Average ratio of values from the current formula to those from the experiments was 0.98, of which standard deviation was 0.11. To compare the proposed formula with the current one, a value which corresponds to lateral reinforcement effectiveness factor was about 0.5 in the specimens with stepped column, while the value of the other specimens was approximately from 0.5 to 0.8.
It was shown that Equation 6 estimated experimental value of straight-column specimens as well as the current formula. However, there was a tendency that those of stepped-column specimens were lower than those of the current formula. We also tried to change concrete component force Tc mainly with 3 alterations to get Eq. 10. Figures for straight-column specimens had a similar tendency to Eq. 6, but Eq. 10 overestimated the maximum strength of stepped-column specimens. 
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